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In discussing this subj ect, the fact must not be lost sight of, 
that the most important factor influencing the probability of 
man's gettiIig a peach crop, is elevation or good air drainage. I 
am sure that the experience of the Missouri peach growers, 
especially of those in South Missouri will bear me out in this state-
ment. As compared with proper elevation the influences to be 
discussed in this paper are slight. 
However, when it is considered' that often only three to ten 
per cent of the buds set would be suffiCient .to produce a good 
crop .of fruit, it will be seen that anything that influences the 
hardiness of . buds only slightly may be of great practical im-
portance. The buds were counted on a number of trees in. the Mis-
souri E:lGperiment Station orchard in the fall of 1907, and on one 
tree, mor:e than 22,000 buds were found, on another, more than 
23,000, and >on another, more than 33,000; One thousand fruits 
would not be a bad crop. Then too, since the peach crop on cer-
tain orchards of considerable size in this State was almost a fail-
ure while other orchards, apparently similarly located with refer-
ence to air drainage, bore a profitable crop, a discussion of the 
effects of the care of the orchard on hardiness, would not seem 
to be out of place at this time.' In discussing loss of peach crops 
from cold we have to do with at least four phases that should be 
kept distinct. The peach cr.oP may be killed by severe cold periods 
coming when there have been no warm days to start the buds, or . 
by cold periods, often not so severe, coming after the warm days 
that have started the buds into slight growth. The crop may also 
be lost by frost injury at blooming time, or by frost injury after 
the peaches have reached a considerable size. It is plain that the 
condition of the trees that favor greatest hardiness may be dif-
ferent for each of these phases. . 
No. I. ~o. 2. ~o. 3. 
Figure 1. No. I. Tree was not cut back the sprin~ be:ore or t he spring after the sewre winter of 1904-05. 
NO.2. Tree was cut back both the spring l>efore and the sprinE; after that winter. ~o. 3. T ree was cut back 
spring after . but not spring before said winter. The dark portion represent s new wood forAled J since (that 
winter . 
t\:) 
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COLD PERIODS WHEN THE BUDS ARE THOROUGHLY DORMANT. 
It is the purpose of this paper then, to discuss the influence 
of pruning, and to some extent, cultivation and thinning, on 
each of these four phases of hardiness. I shall discuss the sub-
ject of pruning mainly with reference to its effect on the vigor of 
growth. A method of pruning which is often very useful to the 
grower, is dehorning or cutting the trees back severely after the 
buds have all been killed in the winter. This throws the tree into 
a very vigorous and healthy growth, often causing it to continue 
to grow until frost. Since it requires considerable time for the 
buds to mature into a condition in which they are able to with-
stand severe cold, we would naturally conclude that such vigorous 
late growth would leave the buds in a more succulent condition. 
so that they would be more easily killed by a severe winter. If 
,the growth is very late, and the buds are not started into growth 
by warm periods preceding the cold spell, buds on this vigorous 
new wood seem to be less hardy. In February, 1903, the fruit 
buds in the Missouri Experiment Station orchard having all been 
killed, the trees were cut back severely, except a few. It hap-
pened that with several varieties, half the trees were cut back and 
half were not. The next winter the buds were all killed on the cut 
back trees of these varieties, while with the trees that were not 
cut back, enough buds were left to produce a fair crop of fruit, 
and trees in this 'neighborhood that were not cut back, bore even 
larger crops of fruit. In February, '1904, a part of the orchard 
was headed back severely and a part only slightly. '1'he following 
winter of 1904 was so cold as to kill most of the buds in any con-
dition, but practically all the fruit borne in the summer of 1905 
was on trees that had not been cut back severely in the spring of 
1904. Some of the trees not cut back, bore a fair crop of fruit. 
These data are not extensive enough, but they are at least sug-
gestiye, and have been partially confirmed by reports from growers 
in the State. Mr. John Dressel of Sappington, Missouri, reports 
that in the spring of 1899, he had a seven-year-old peach orchard 
of 300 trees in which each row was a separate variety. The trees 
of one-half each row, and therefore, of each variety, were headed 
back severely into three or four-year-old wood, while the other half 
was not headed back. The headed back trees, of course, made a vig-
orous growth the following summer. Mr. Dressel reports that with-
out exception, only enough buds lived through the next winter to 
make a very slight crop on the trees that had been cut back, while 
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on those not cut back, enough buds lived to make a very heavy 
crop. 
This will be more noticeable in the orchards of North Mis-
souri, where the growth is later, and the early part of the winter 
much colder. Of a large number of men answering questions 
sent out, a majority from North Missouri reported that their trees 
had failed to carry a crop of buds through from being dehorned too 
severely the previous year. 
This evidence suggests that it is possible to head back so 
severely as to secure less hardy buds on the following summer's 
wood. This applies however, in Missouri, only to very severe 
heading back, and only to cold periods that come when the buds 
generally have not been started into growth by previous warm 
periods. 
COLD PERIODS FOLLOWING WARM PERIODS. 
It is known that in most of the Missouri winters, especially 
the southern half of the State, there are warm periods which start 
the buds into growth, thus making them more easily killed by the 
cold periods which usually come the first half of February. While 
a tree making a rather slow growth and going dormant rather 
early in the summer, may have buds that are more hardy for a 
steady cold winter like they would have in New York, that is not 
necessarily true for the average Missouri winter. In the winter 
of 1905-06, the buds in the Missouri Experiment Station orchard 
had been started previous to the low temperature of February 3, 
1906. It happened that with a number of varieties, part of the 
trees had been cut back in the spring of 1905 severely, and a part 
only slightly (not enough to throw them into very vigorous growth 
since the wood had been badly injured by the previous severe 
winter.) The following table shows very definitely that the buds 
were much less injured on the trees that had been severely cut 
back. 
BUDS KILLED FEBRUARY 3 BY A TEMPERATURE OF 3 DEGREES BELOW 
ZERO, FAHR. 
Variety. No. of buds Per cent 
counted. killed. 
Elberta (cut back) .................. . .. . . . . .... . .. .. .... .. .... . 879 48.5 
Elberta (not cut back) .. . .. : ....... . . .... ..... .... .. . .. . ..... . . . 1,680 67.8 
Oldmixon Free (cut back) ............... . ..... . ................ . 876 62.9 
Oldmixon Free (not cut back) ... .. .. . . . ... . . . .. .. .... . ........ . . 1,040 78.0 
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Figur 2. . Id Mixon tre • spring . 1900. H was not r ut back Fobrurtry, 1.905, and bad r wer 
buds to sur viv tb ff zc~r February, 1906 , t han the tf e in Fig. 3, that was cut back In 
F bruary . 1905. Tb buds \V co bad ly sto.ded b [or tbo tr z, 
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BUDS KILLED FEBRUARY 3 BY A TEMPERATURE OF 3 DEGREES BELOW. 
ZERO, FAHR-Continued. 
Variety. 
Triumph (cut back) . . ..... .... . .. . . .. . ... . ... .. ... .... . . .. .. . . . 
Triumph (not cut back) ... ... .. . ... . .. .. . . . .. . . .. . .. ... . ... . . . . . 
·Lewis (cut back) . .... . ......... . . ..... ......... . . . .. . ... . .... . . 
Lewis (not cut back) . .. ...... . . ..... . . ........ ..... .. ... . ..... . 
Early T!lIotson (cut bac1,) ... ................ ... . .. . .. . . .... . .. . 
Early Tillotson (not cut back) . ... ..... . .. .. . ... .. ..... ..... .. .. . 
Total (cut back) ... .. .... . ... . .. .. • . . .. ... ..... . .. .. . . . . . .. 
Total (not cut back) . . .. ...... ....... . ....... . .... ... .. .... . 
I No. of buds I counted. 
810 
1,111 
914 
1 ,347 
184 
541 
3,663 
6, 369 
Per cent 
killed. 
30.0 
59.1 
16.0 
25.7 
23 . 9 
54.7 
38 .9 
58.7 
Average per cent killed (cut back). . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .......... 36.2 
Average ?er cent killed (not cut back).. .. .. .... .. . . . . . . . . .. .. ...... ..... . 59 .8 
It is. known that most deciduous trees have what is called a 
dormant or resting period; that is, a period in which, no matter 
what the temperature conditions are, the buds cannot be forced 
into growth. Since the trees that were not cut back, that is, that 
made the less vigorous growth, go into their resting period earlier, 
it would seem possible that they might finish that period earlier 
and thus have their buds more readily started into growth by 
warm periods in other winters. The following table at least sug-
gests that such is the case. Twigs were cut December 2, and 
placed in water in a warm room. The table gives the number of. 
buds started into growth that could be detected by December 21st. 
BUDS ON TWIG S T AKEN DECEMBER 2 THAT HAD STARTED BY DECEMBER 21. 
Varieties. 
Total No. I No. of buds I Per cent. buds started. started. 
examined. 
Elberta ... ... ...... ... ........ ........ . .. .. . . . .. . . 39 26 66 . 6 
·Elberta (cut back). .. . ...... : . .. . ..... . .. ....... .. . 39 o. 
Early Tillotson . ..... .. . ...... ...... ... . ... ... .... . 92 5. 5.4 
Early Tillotson, (cut back) ......... ..... ..... .... . . 69 o. 
Oldmixon Free No. 168 . . .. . . . . . . .. . ........ .. .. . . .. 82 4. 4.8 
Oldmixon Free (cut back) . . ......... . .. ........... . 88 22 2. 
Another set of twigs was taken December 28th, and the fol-
lowing table gives the number of buds started' into growth that 
could be detected by January 20th. 
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TWIGS TAKEN FROM TREES DECEMBER 28. 
Total No. t No. of buds I Per cent buds started. started. 
examined. 
Varieties. 
Elberta .... . .. . ............ , ............. .. . . . .... . 335 204 60.8 
Elberta (cut back) .... . .................... .. ..... . 416 141 33.9 
Lewis ..... . .......... • • . . ... . ......... : .. • .. . .... 235 33 14.0 
Lewis (cut back) . ..... . ........ . . . ...... . ........ . 183 12 6.5 
In the spring of 1906, no trees were severely headed 
back in the Experiment Station orchard, but in the majority of 
cases those trees which had been headed back severely in the 
spring of 1905, continued to make a more vigorous growth during 
the summer of 1906, though this was not always true, for some 
of the trees that had been headed back bore much the heavier crop 
of fruit. However, twigs were taken in the winter of 1906-07, 
from trees that had, and trees that had not been headed back 
severely in the spring of 1905, and in the majority of cases the 
buds were less readily started into growth on the twigs from trees 
that had been -headed back in the spring of 1905. The following 
summary for thousands of buds certainly indicates that a vigorous 
growth tends to reduce the starting of buds in the winter. Aver-
age per cent of buds started on twigs from trees making large 
growth equals 20.9. On twigs from trees making small growth, 
equals 31.2. Some of the twigs were taken as early as November 
23rd, and, of course, in those cases very few buds were started. 
If we consider only buds on twigs taken as late as December 22nd, 
we have ,: 
For trees making large growth ...... 28.3 started. 
For trees making smaUer growth ..... 48.6 started. 
Taking only those varieties which on trees had 60 per cent of 
buds started, and therefore may be considered to have finished 
their resting period, we have as an average on trees making large 
growth, 43.8 per cent of buds started; on trees making smaller 
growth, 83.4· per cent of buds started. 
This table certainly tends to confirm the evidence of the 
previous one, that trees making a late vigorous growth are later in 
finishing their resting period, and are therefore in less danger 
from cold following a warm period in December or January, that 
starts the buds. 
The following ta-ble gives the percentage of buds killed on the 
trees making more and less vigorous growth in February of 1907; 
and certainly confirms the above conclusions. 
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Figure 3. Old Mixon tr e. sprin g of 1906. JL WBS cut b ac l{ In F bru a r y, 1905. and 
more buds surv ived the freeze of F bruary, 1906, tha n s urvived 0 1 t h adjoln-
lpg tr ,Fig, 2, In F brulI.ry, 1905. 
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TABLE GIVING THE PERCENTAGE OF BUDS KILLED IN FEBRUARY, 1907, ON TREES 
THAT WERE, AND TREES THAT WERE NOT HEADED BACK 
IN THE SPRING OF 1905. 
Variety. 
Triumph . .. ..... . ...... ..... .. ... . . .... .. .. ... ... .. , .... . 
Triumph· (cut back) . " . , , .. , ... , . , ..... , , , . . ...... , , , ..... , , 
Bell' s October. , .. . , ... , ... , ......... , ... . ... , .. . .. , . . .. . . ' 1 
Bell's October (cut back) . , . . ... , . . . . . .. . .. .. , , .. . .. , , ..... . 
I-I u bert Cling .. , . , . , . , . , ', ......... , , . . . . .... , , . . . ......... . 
Hubert Cling (cut bad,) .. . ........ , . ... . . , , . , . ..... , .... . . , 
Lewis"., ...... . ... ,., ......... •. ...... , . . , .... .. . , ... · .. 
Lewis (cut back) .. . , , , , , ................. , , , .. , .... , ..... . , 
No. of buds I 
cO.unted. 
642 
700 
. 740 
868 
772 
586 
162 
278 
Per cent of 
buds dead. 
44.8 
33.1 
56.9 
40.8 
67.6 
59.5 
42.5 
29.5 
Oldmixon Cling .. ....... ... ..... .. ......... . . . .......... .. 1.442 44 . 4 
Oldmixon Cling (cut back) ......... , .... .. ................. 1 650 34.9 
Smock ........................ . . .... .. .. .. .... . .... . . . ... '1 804 61. 7 
Smocl, (cut bacl,). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487 50.2 
I 
OIdmixon Free ..................................... . ..... . i 504 90.8 
Oldmixon Free (cut back) ....... . ...... ..••. ..... .. . . ...... 1 516 86.4 
Elberta .......................... . ... . .................... , 409 59. 9 
Elberta (cut back) ...... . .... ' ... . . .... . .... . ....... • . . ..... 1 ____ 68_7~1-----6:-3.-8 
Average ......................... . . . . . .... . ........... [.. ..... . ...... 58.6 
Average (cut back) ... . .. . .. . ......... .. .. : .. ... . ...... . ... . . ....... .. 49.7 
._-'------
Elberta cut back had the greater percentage of buds killed. 
and it also had the greater percentage of buds that could ~e . 
started' by December 2. This is probably due to the fact that it 
. bore the heavier crop the summer before and was thus weakened, 
so that its resting period ended earlier. 
Since buds on trees that have made a rather vigorous growth 
the previous summer, are less readily started by warm periods in . 
winter, it will be of interest to examine the Missouri Weather Re-
ports, and see whether the buds in Missouri are more likely to be 
killed by cold periods folloWing warm periods that start the buds, . 
or by very low temperatures in steadily cold winters with no warm 
. days to start the buds. The following table shows the minimum 
temperatures at various points in Missouri since the winter 
of 1895-96. 
H. P. B,-,2 
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MEAN TEMPERATURES FOR POINTS IN NORTH AND IN SOUTH MISSOURI. 
Columbia. Oregon. Olden. Neosho. 
Winter. 
M.T·I liLT. I Date. Date. M.T· I Date. M.T· I Date. 
1895-1896 . . .. . ..... -2 Jan. 4 .... -4 Jan. 3 .... -4 Dec. 4 .... -2 Dec. 3. 
1896-1897 .... • .. " . -4 Jan. 25 ... -9 Jan. 24 ... -3 Jan. 27 ... -4 Jan. 27. 
1897-1898 .... , ... .. -2 Feb. 2 .... -4 Dec. 18 . .. --4 Feb. 3 .... -6 Feb. 3. 
1898:"'1899 .... .. .. " 1 -26 Feb. 12 ... -26 Feb. 12 . . . -29 Feb. 12 ... - 30 Feb. 12. 
1899-1900 .......... -6 Dec. 15 ... -6 Feb. 17 ... -10 Feb. 17 ... -4 Feb. 17. 
1900-1901 ......... . 0 Jan.!. ... -3 Feb. 10 ... -5 Feb. 23 .•• -9 Jan.!. 
1901-1902 ...... " .. -23 Dec. 20 ... -15 Feb. 27 ... -10 Dec. 20 ... -7 Dec. 20. 
1902-1903 .. " . ' " .. -15 Feb. 17 ... -15 Feb. 17 .. . -8 Feb. 17 ... -9 Feb. 17. 
1903-1904 .. ........ ,-14 Jan. 29 ... -15 Jan. 26 . .. -5 Jan. 26 ... -5 Jan. 26. 
1904-1905 .. . ....... -25 Feb. 13 ... -27 Feb. 13 ... -18 Feb. 17 ... -29 Feb. 13. 
1905-1906 ...... . ... -3 Feb. 3, ... -3 Feb. 3 .... -7 Feb. 6 .... -10 Feb. 5. 
1906-1907 .......... -6 Feb. 5 .... -12 Feb. 5 .... -3 Jan. 26 ... -6 Feb. 5. 
In the winter, 1905-06, when there had been no warm days to 
start the buds only a small percentage of buds were killed in the 
Missouri Experiment Station orchard by a temperature of -12 on 
trees that had been headed back the previous spring as severely 
as it will ever be necessary to head them back. Yet, reference to 
the above ' table will show that since 1895, there have been only 
two winters at Olden and Neosho when the minimum temperature 
,reached -12, though at Oregon and Columbia there were a hum-
ber of other winters when the temperature went lower than -12, 
and was probably low enough to kill the buds on trees that had 
grown late into autumn. If the buds were killed in South Missouri, 
in any other winter than the two referred to, they must have 
been previously started into growth by warm periods. As previ-
ously mentioned, there were at Columbia, in December and Janu-
ary of 1905-06,. enough warm days to start the buds illtp consider-
able growth. There were in Columbia, in those two months of 
' that year, 28 days with a mean temperature above 35, 14 days 
with a mean temilerature above 40, and 3 days with a mean tem-
perature above 45. The following table gives similar data for 
Columbia, Oregon, Olden and Neosho for the past 10 winters. 
11 
.0 
o 
Ol , 
.... 
o 
Q 
OJ 
o 
8 
OJ 
·i 
o 
.c 
'" 
12 
T ABLE SHOWING THE NUMBER OF WARM DAYS AT DIFFERENT POINTS IN MISSOURI 
IN DECEMBER AND JANUARY FOR EACH YEAR, FROM 1897 TO 1908. 
Mean temperature. Year. I Columbia. I Oregon. I Olden. I Neosho. 
. Dec. and Jan. Dec. and Jan. Dec. and Jan. Dec. and Jan . 
. 
Days 35 F. or above, 1897-98 .. 25 13 32 38 
Days 40 F. or above, 1897-98 ... 11 5 17 22 
Days 45 F. or above, 1897-98 ... 4 1 9 lO 
. 
Days 35 F. or above, 1898-99 ... 23 15 31 33 
0 
Days 40 F. or above, 1898-99 . .. 11 11 8 - 25 
Days 45 F . or above, 1898-99 ... 3 0 9 10 
Days 35 F. or above, 1899-00 ... 29 30 37 35 
Days 40 F. or above, 1899-00 ... 22 16 26 26 
Days 45 F. or above, 1899-00 ... lO 3 13 20 
Days 35 F . or above, 1900-01. .. 33 25 45 45 
Days 40 F. or above, 1900-01. .. 16 14 29 30 
Days 45 F. or above, 1900-01. .. 9 5 16 15 
Days 35 F. or above, 1901-02 ... 23 19 29 36 
Days 40 F. or above, 1901-02 ... 10 10 21 27 
Days 45 F. or above, 1901-02 . . . 4 2 11 lO 
Days 35 F. or above, 1902-03 .. . 20 13 34 33 
Days 40 F. or above, 1902-03 ... 9 2 Hl 17 
Days 45 F. or above, 1902-03 ... 6 1 19 8 
Days 35 F. or above, 1903-04 ... 18 14 34 37 
Days 40 F. or above, 1903-04.. . 7 2 15 20 
Days 45 F. or above, 1903-04 .. . 3 0 6 7 
Days 35 F. or above, 1904-05 ... 13 12 25 23 
Days 40 F. or above, 1904-05 ... 8 6 15 17 
Days 45 F. or above., 1904-05 . . 6 2 11 12 
Days 35 F. or above, 1905-06 .. . 28 20 37 40 
Days 40 F. or above, 1905-06 ... 14 5 20 15 
Days 45 F. or above, 1905-06 ... 3 1 5 11 
Days 35 F. or above, 1906-07 ... 27 14 41 46 
Days 40 F . or above, 1906-07 ... 21 8 34 35 
Days 45 F. or above, 1906-07 ... 14 2 15 24 
Days 35 F. or above, 1907-08 .. . 28 18 42 46 
Days 40 F. or above, 1907-08 ... 10 7 23 28 
Days 45 F. or above, 1907-08 ... -7 2 12 12 
It will be seen that, in every year in the ten, there were at Olden 
and Neosho more days above 35, above 40, and above 45 than there 
were at Columbia in that year. Of course the number of days with 
a high mean temperature doesn't alone determine the amount 
the buds are likely to swell for the intensity of the sunlight is not · 
here cons~dered. It has been shown at this station that on very 
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bright days the temperature of the twigs may be 15 degrees above 
that of the air. Yet since the number of warm days is so large 
in South Missouri, it is certainly very probable that on trees which 
end their resting period by the first part of December the buds 
are swollen some almost every year. It will also be seen that at 
Oregon, in North Missouri, there have in the ten years, been only 
two winters with as many warm days in those two months as we 
had at Columbia in the winter of 1905-06. 
The above data would certainly indicate, that in South Mis-
souri, the probability of getting the buds through the winter was 
greater on trees that have made a rather vigorous growth the 
previous summer, while in North Missouri, possibly greater care 
should be taken to have the trees thoroughly dormant in time for 
the buds to be ready for the cold periods in winter. 
Before drawing conclusions as to the condition of the ' tree 
which favors the greatest hardiness for a climate like that of Mis-
souri, it will be of interest to observe the location of the hardiest 
buds on the twigs. The following table is for data taken in the 
spring of 1906. 
TABLE SHOWING LOCATION OF HARDIEST BUDS, WINTE R OF 1905- 06. 
Variety. 
Elberta . . .............. . 640 74 . 5 329 76.6 433 
Elberta (cut back) ... . ... . ... . ..... .. .... . .. . 466 56 , 0 413 
Oldmixon Free . ... . .... . 440 87 . 5 217 79.3 258 
Oldmixon Free (cut back) .. ...... .. ... . ..... . 546 65.0 330 
Triumph . . .. . .. . . . . . .. . 553 57.3 184 71.2 281 
Triumph (cut back), .. . .. . .................. . 485 36.1 325 
Lewis ... . . . . . . ..... . . ~ 461 31.5 325 37 . 8 369 
Lewis (cut back) .. . ... ... . .• . . .. . . ' .. . . .... . 487 20 . 7 427 
Early Tillotson ...... .. . 470 58 . 7 ............................ .. 
Early Tillotson (cut back) . . . . .. • . .. ....... . .. 104 26.0 80 
Average .... .. ... . .......... .. 61.9 • 62. 2 
Average (cut back) . ... .. . ..... . ...... . ... .. . .. ... , 
62 .2 
40 .7 
55.9 
40.0 
65.2 
59.4 
41.6 
20.9 . 
13.6 
12.9 
21.3 
44.0 
30 . 9 
It is plain for a year like this, that the hardiest buds are at 
the base of the twigs. This is important in the case of trees that 
have been rather severely headed back, or in the case of young 
trees; for in either case, ' if the tree has been left to form a very 
dense head, the first leaves formed in the summer will be put in the 
shade as the tree grows, and will thus faU ~ff; and therefore the 
pnly buds formed will be on the terminal parts of the twigs. An 
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F ig ure 5. Bro nch from pen h lrpc>, SLimm er of ]904. Wooel of 1904 Is cut off. Tin(ls on 
th o ba r e twigs w r O klJ lotl by th o' IJI·cc d ing w in ter. n ly buds at base of w hll1s 
survlveel. 
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illustration of this was seen in the Oldmixon Free tree in the sta-
tion orchard in the season of 1907: 
In the spring of 1907, some of the trees in the station orchard 
were headed back with special reference to the formation of 
spreading heads, while others were headed in more closely to en-
courage the formation of dense heads. The following table gives 
the results of the bud formation on these trees: 
Tree. 
Total 
·1 
Per cent. 
number on base of 
buds. whips. 
Elberta, open head .......... . .. .. .. . ........ . .... . .. . . . .... . .. . 23,086 39.1 
Elberta, open head .......... . .. . .............................. . 7,468 40.3 
Elberta, dense head ........ . .......... . ........... , .. , ... , .... . 5,344 30. 
Elberta, dense head, . , ....................... . . . , ..... . , . , .... . 9,609 33.2 
OIdmixon Free, open head .... . ........ , ........ . ...... . .....•.. 33,064 28.1 
OIdmixon Free, open head ....... . ..... . ....... . ... .. .......... . 22,245 35.8 
Oldmixon free, dense head ....... . . ... ..... . ... . ...... . ........ . 7,818 21 11 
O~dmixon Free, dense head ........... . ......... . ...... . ........ . 16,013 22.4 
It is very plain, then, that when a tree is making a' vigorous 
growth, it should be trained to a spreading open head to encourage 
tne formation of better fruit buds and the location of the buds 
where they are most hardy. Besides this, with the spreading 
heads, healthy twigs, bearing fruit buds will be formed lower 
down on the branches, and thus we can cut back more severely 
each year, and still leave plenty Qf fruit buds for the season's 
crop. 
The wisest system of pruning, it would seem then, would be 
to head back severely enough to keep the tree in a good, vigorous 
state of growth, . but to keep the center cut to let in the sunlight, 
to encourage the formation of buds, well down towards the base 
of the tree. The heading back should be more severe farther south 
where it is more important that the buds should be kept dormant 
during the winter. 
SPRING FROSTS AT BLOOMING TIME. 
Whether or not prolonging the resting period by throwing 
the tree into rather vigorous growth will affect the blooming time 
of the peach, and therefore its ability to resist spring frosts, 'we 
have not enough data to say conclusively. 
The position of the buds on the twigs, however, does seem to 
influence the hardiness of the blossoms. We have seen that the 
buds .at th~ p~s~ of the whips are more slowly started in the win-' 
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ter. They are als.o the last to start in the spring. It is probably 
generally known that a peach flower unopened will stand con-
siderably more cold than one fully open. At least, that is true in 
Central Missouri, as the following table will show: 
Buds open. Buds unopened . 
Variety. 
No. of 
I 
Percentage No. of 
I 
Percentage 
buds. killed. buds. killed. 
Oldmixoll Free .... . . . . .. .. . . .... . .......... .. 253 99 .9 [ 30 36 6 
Oldmixon Free . ... . . . .. .. . .... . ... . . . ....... . 326 25.4 I 241 15.3 Elberta .......... , . . ..... .. . .. ........ .. . . ... 347 24.4 85 7.1 
Elberta .. ... . . .. . .. .... . . . ... . .. .. ... . . .. ... . 309 51.13 I 26 1.1 
N€arly all the unopened buds were on the base of the whips. 
The following table shows that a very much larger percentage of 
the blossoms were killed on the tips than on the base: 
Variety. 
Oldmixon, 170 .. . . ... . ............ . .. " . . .... . 
Oldmixon, 169 .. .... . ... . ....... . . . . .. .... . .. . 
Oldmixon, 152 .. .. ... . ... .. ... .... . . . .. . . ... . . 
Elberta, 133 ...... . . . ... . .... . . .. . ........... . 
Elberta, 161 ..... . . . ; ...... . ... .. . .. . . .. . . ... . 
Elbarta, 141. ...... . .... . ................. .. . . 
Elberta, 160 ..... . ............ . . . . . . . .. . . . . . . . 
Crawford's Early, 29 ..... . ........ . . . .. . .. . ... . 
Ortiz, 147 . ................... •. . . .. . ......... 
Sneed, 55 ... . .... • ..... . . . . . ..... . .. .. ... . ... 
Sneed, 56 ................................... . 
Sneed, 155 ....... " . .. .. .. ......... . .... ... . . 
Sneed ................. . .. .. . . .. . . . ......... . . . 
Kalamazoo, 19 ...... .. . . . . . . ... : ..... . ....... . 
Family Favorite .............. " . .. . ..... . " .. 
Family Favorite ............... . ...... . ...... . 
Golden Gate, 26 . .. . ....... . . . ... . ........ . . .. . 
Dewey Cling, 121 .............. . ...... . ....... . 
Dewey cling ................................ . . 
Elberta Seedling, 88 ............. . ...... . .. . .. . 
Elberta Seedling .......... . ; .... . ........... • . 
Connet in high ground .. . .. ; ... . . . ....... . . , . . . 
Connet In low ground ......................... . 
Buds. 
159 
426 
648 
374 
356 
121 
163 
95 
623 
503 
354 
174 
251 
579 
483 
256 
129 
106 
171 
151 
1,850 
395 
446 
But tS. 
I 
Per cent. 
killed. 
70.44 
11.03 
15.12 
19.78 
35 . 1 
38. 
52 . 1 
5.26 
46.70 
14.25 
45 . 48 
2.3 
23.1 
32.29 
26.70 
22.22 
85.2 
14.1 
12.2 
5.9 
11. 
11.1 
9.2 
Tips. 
Buds. Per .cent. 
killed. 
363 84.~9 
598 41.97 
828 67.23 
603 44.92 
319 82.4 
205 69.2 
143 71.3 
155 25.16 
553 55.50 
492 65.44 
413 53.75 
252 12.3 
186 50.5 
529 54.23 
431 63.80 
192 66.14 
72 50. 
109 73 . 4 
111 17.1 
216 73. 
980 16 . 3 
507 43.1 
..•.... ·1 ····· ....... 
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. Jgul'e G. P each lwigs, showing that the b iossom s n ar 
Slow ly Lil an thos near the tip. 
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It will be Been that in practically every case a much smaller 
percentage of buds was killed at the base of the whips. This 
l?eing true, if a tree is shaped so that only a very few buds are 
formed at the base of the whips, we would expect that there would 
be greater danger from spring frosts . This was found to be true 
in the spring of 1908. In North Missouri that spring, little dam-
age was done by the very late frost on April 30th. The injury 
was done by the frost of April 3rd, when the trees were in bloom. 
The writer visited many peach orchards along the Missouri river 
from McBaine to Kansas City. In practically every orchard where 
there were young and old trees, the old trees had the better crop 
left. And in practically every case where there were dehorned 
trees, the crop was lighter, and in some cases there was no crop 
on the dehorned trees; while the trees not dehorned bore a heavy 
crop. 
The dehorning was done in such a way that the tree had a 
dense head, and the young trees left alone in this rich soil also 
have a dense head, so that;in each case the only buds formed were 
on the terminal half of the whips of new growth, where they most 
quickly come into bloom in the spring. Often on the southwest 
side of the trees where the light would penetrate deeper, there was 
a good set of fruit when the remainder of the tree had little or 
none. The same was often seen to be true of a limb projecting out 
beyond the others. 
While the old trees bore the heavier crops, it must be remem-
bered that these trees had not borne the summer before, and in 
this excellent fruit soil made a good healthy growth. Very weak, 
devitalized trees, generally had little or no fruit left, because in 
this case the trees bloomed earlier than the rest. 
Generally, there was fruit enough on the dehorned trees, for 
in most cases the crop was too heavy on the old trees. 
Open heads during the previous summer when the buds are 
forming with a fairly vigorous growth, then, seems to be the con-
dition that favors· the greatest hardiness ot blossoms·. This is be-
cause at a spring frost more of them are likely to be unopened. 
SPRING FROSTS AFTER THE FRUIT HAS SET. 
In South Missouri in 1908, especially at Koshkonong, the 
greater injury was done by the frosts on April 30th, when the 
fruit had reached considerable size. The writer visited orchards 
in South Missouri at Goodman, Koshkonong and Brandsville. Of 
course, elevation Wfl..~ tbe most important determining feature, but 
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where the land was high enough for the fruit to escape partial 
inj ury, the crop was larger on young trees, or on trees that, for 
other reasons, were making vigorous growth. Of a large number 
of persons to whom questions were sent a large majority of those 
in the South Missouri section, where the frost of April 30th did 
great injury, reported that they had the most fruit on young trees. 
The writer went over the orchard of Mr. Paynter of Koshkonong, 
and found that weak trees, even under the most favorable condi-
tions of elevation, had little or no fruit left. In uncultivated, 
rocky hills there was no fruit, when cultivated trees even lower 
down the hill had fruit. In a young orchard of Hitt Sons at Kosh-
konong, there was a pretty good crop, while in an old one, that 
so far as one could tell was as favorably located with reference to 
elevation, had no fruit left. 
Just how vigorous wood growth helped the young peaches to 
resist the freeze, it is not easy to explain. It is known that 
peaches on vigorous trees are later in maturing than peaches on 
weak trees.. It may be that the reason the fruit killed worse 
on weaker trees was because it was further along in its develop-
ment than that on vigorous trees. Fruit of early varieties, like 
Sneed and Alexander, was practically all that was killed in the 
Missouri Experiment Station orchard. This would suggest that 
the further along in its development 'the peach is, the more easily 
it is killed by frosts. But this ,can not be conclusive for varietal 
differences enter into consideration. However, very few or no 
fruits of the Elberta variety were killed at Columbia, or so far 
as my knowledge goes, in any part of North Missouri, by this late 
frost, yet the temperatur~ in North Missouri was generally lower 
than at Koshkonong, or most other peach sections of South Mis-
souri, as the following table will show: 
Station. 
I 
Date. 
I 
Temp. 
I 
Date. I Temp . April . April. 
Avalon ... . ..... . ... . ...... ... , ... . . .... ... . , , 2 22 30 29 
Brunswick ... . .... ... . .. . ' . ..... . ... . . . ........ 2 25 30 29 
Columbia ... . . . ... . .... . .. . . . .... . . , ... . .... , 3 24 30 28 
Darksville .. ..... .. . . .. . . . , .. , ... . . . . . ... .... . 2 24 30 32 
Hannibal. .. . . . . .. . . .. . ... . ..... . .. . . . . . ... ... 3 24 30 29 
Jefferson City ...... .. . . , . , . .. . ..... . , . ..... . .. . 3 23 30 30 
Keokuk, Iowa ..... . . . ... " . .... .. . . . .. ..... .. 2 24 30 30 
Lexington . .. . . . . . . . . .... . . , .. . .. . . . .. . . . . . . .. 2 25 30 30 
Louisiana . . .. . .. . . . ... . .. ... . .. .. ... . . . . . . . . . 3 19 30 26 
Marshall . . . . .. . ... . . . ... ... .. ....•. . . .. .. .... 3 24 30 27 
,..: 
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Station . J_~~f.~'_ _I ~emp: 1 £~;~J Temp . 
. ~------------------
Mexico . ................. . .. · . . · . . · · ·.······ · . 
Oakfield ........ i • • ..•••• • • • •• •• .•. • •... • • • • • . 
St. Charles .... . .... . .. : . .. ............. .... . . 
Steffenville. " . . . . ........ . ............. . ...... . 
Sublett ........ .. ...... .. .............. . . . .. . 
Warrenton, .... .. . , . . ' .. ... .... . .. . .. . . .. . .. . . 
Belle ...... .. ..... . .... . ..... ... .. .. . .... . .. . . 
Birchtree . ...... . .. .................. . .. . . .. . . 
2 
2 
2 
3 
3 
3 
3 
3 
25 
25 
23 
23 
21 
24 
20 
26 
30 
30 
30 
30 
30 
30 
30 
30 
28 
31 
30 
27 
23 
29 
29 
32 
. Dean .. . ................. . ··· · ·· . • . . ..... . . . . . . . .. .... . . . ....... . .. . ..... .... ........ 
De Soto . . . , " ... ... .. ' " . ... . .... . .. . .. . . • .. .. . . . . . .... ' . .... .. .... . ........ . . .. .... . 
Doniphan.. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .... . .. . 3 28 30 32 
Farmington. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . ........ , . ........ ...... .. .. . .. ...... . 
Goodland. .. 
" 
.. 3 20 30 28 
Houston. .. .... .. .. .. 3 22 30 28 
Greenville. .. .. 3 28 30 33 
Ironton . . .. .. .. 3 21 30 30 
Koshkonong .. .. 
"'1 3 28 30 32 Lebanon. , .. .. .. .. 3 24 I 30 29 
Mountain Grove. ... .. 3 25 30 29 
Mount Vernon. 3 27 30 28 
Neosho. .. .. . . .. .. 3 29 30 28 
New Palestine. .. .. .. .. 3 25 30 31 
Olden .. .. . .. .. .. .. . .. 3 25 30 28 
Rolla .... .. .. .. 3 24 30 30 
Springfield. .. .. .. ; 2 28 30 33 
Versailles .. .. .. .. .. 3 21 30 30 
Willow Sprillgs ... . . .. .. .. .. .. 
." 
3 26 30 30 
Atchison, Kans. .. .. .. 3 21 30 30 
Bethany. .. .. .. 2 21 30 25 
Conception .. ; 2 18 30 29 
Grant City ..... .. .. ., .. .. 2 18 30 27 
Kidder . ... .. ... .. .. 2 22 30 34 
MaryviIJe .. .. . .. .. .. .. 2 18 30 27 
Oregon; .... .. . .. .. 2 19 30 27 
Trenton . . . . .. .. .. 2 22 30 28 
UnionviIJe ...... .. .. . .... .. .. 3 19 30 25 
The peaches in South Missouri at the time of the frost were 
much larger than in North Missouri, arid since they were badly 
'killed by a higher temperature than obtained in North Missouri, 
it would certainly indicate that the further along in its develop-
ment-the peach is, the worse it kills. It is certainly true at Colum-
bia, that the peach blossom will stand very much more frost than. 
the young fruit after the flower parts have broken off. 
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Whether or not the young peaches on the terminal portion of 
the twigs were killed worse than those at the base of the twigs, I 
cannot say conclu;ively. The fruit, however, was borne very 
largely at the base of the twigs in South Missouri. The frost at 
blooming time, though, may have killed the blossoms at the ter-
minal portion of the twigs. 
To summarize: If the buds are injured by a freeze, coming 
before any buds have been started by a warm period, the condi-
tion that favors the greatest hardiness, is to have the tree mature 
reasonably early the previous sea~on, and to have the buds set 
well down at the base of the whips, and on short spurs coming out 
from two-year old wood. If the buds are killed after having been 
previously started by a warm period, the condition that favors the 
greatest hardiness is secured by having the tree grow well up 
toward the end of the season so as to prolong the resting period, 
and thus reduce the amount of growth the buds may make on 
warm days, and to have the, heads of the trees open so that buds 
may form well down to the base of the whips. If the blossoms are 
killed by spring frosts, the condition that favors the ~reatest hardi-
ness is secured by having the tree reasonably vigorous with an 
open head and buds formed well down to the base of the whips 
and on short twigs and spurs from the older wood. If the young 
fruit is killed by very late frosts, the condition that favors the 
greatest hardiness is secured by having the trees in as vigorous 
a condition of growth as a healthy five or six-year old tree gener-
ally makes. The best system of pruning, then, would seem to be 
to keep the heads of the trees open, and the ends of the. branches 
shortened back some each year, enough to keep the tree in a rea-
sonably vigorous state of growth. Trees in South Missouri . will 
need considerable . of this heading back, especially as the trees 
grow older. In the northern half of the State, and especially in 
a section where the trees make the most growth, like the hill land 
around Kansas City, the heading back will have to be done more 
cautiously for fear of throwing the tree into too vigorous growth. 
Some heading back should be done, however,each year. The im-
portance of having an open head will be greater in the northern 
half of the State than in the southern, so far as the hardiness of 
the buds is concerned, especially if we do any heading back. 
EFFECT OF CULTIVATION OF THE ORCHARD ON HARDINESS. 
We have not been able to do much work on the effect of culti-
vation on hardiness, bu:t reasoning from analogy, and from what 
observations we have made, we would conclude that the influence 
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of cultivation would be very much the same as that of pruning. 
Further north, cultivation late in the season, especially when the 
trees are young, would tend to keep them growing too late, and 
thus the buds would not be well matured for winter. Reasonable 
cultivation, especially from Central Missouri south, would tend to 
keep the trees growing late enough that the buds would not be 
so badly started by warm periods in winter. It would also keep 
trees growing vigorously enough, especially if accompanied with 
good pruning; that there would be less danger from spring frosts 
coming after the fruit has reached some size. Cultivation seems' 
to be very important in the Ozarks to keep the trees in a steady 
condition of growth. So far as the condition of the tree, and the 
hardiness of the buds are concerned, cultivation does not seem to 
be so important in the deep loess soil, along the Missouri river 
-hills. Of course, the relation of cultivation -to the control of cur-
culio and brown rot does' not concern us in this paper. 
RELATION OF THINNING FRUIT TO HARDINESS. 
A number of trees in the Missouri Experiment Station orchard 
had their fruit thinned on one side of the tree so that no fruits 
were closer to one another than five or six inches. The other side 
was left with a very heavy crop. This was done in June, 1906. 
The following table gives the percentage of buds killed by the slight 
cold the following winter: 
Variety. 
Seedling, side fruit was o,ff .. . ..... .. . . .... _ . .... -. . ... . ...... . 
Seedling, side fruit was not off ....... . .. . . . .... . ...... . .... . . 
Elberta Seedling, side fruit was off . .............. . .......... . 
Elberta Seedling, side fruit was not off ..... .. ... . . , .......... . 
Old Mixon Cling, fruit thinned. " ......... . ................ . . 
Old Mixon Cling, fruit not thinned .... . ... . .. . . ............. . 
Poole's Favorite, thinned side ................ . . .. .. .... . ... . 
Poole's Favorite, side not thinned ........... .- .. . . . . . . . . .. ... . 
POOle's Favorite, No.2, thinned side ......... . .. . . . ......... . 
Poole's Favorite, No.2, side not thinned ...... . ........... . .. . 
No. of buds I 
counted. 
1, 529 1 
1,657 
1,020 
1,146 
1,442 
1,149 
818 
807 
1,563 
1,200 
Per cent. of 
buds killed. 
18.5 
58.9 
31.6 
36.7 
44.5 
53.4 
41. 7 
52.S 
40.9 
55.4 
I---------I·----~---
Average (thinned).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ........ .' . . 35.4 
Average (not thinned) ...... ... ...... . ;................ . ....... . ...... 51.4 
This table certainly indicates that thinning the fruit may 
greatly influence the hardiness of the buds. From further data 
that we have, however, it seems that the only influence thinning 
has, is through its effect on the resting -period. Thebendin2' of -
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the branches and the twigs under the weight of fruit would inter-
fere with the upward movement of sap, and thus cause the tree 
to go dormant earlier, and end its resting period earlier. 
HARDINESS OF VARIETIES. 
The hardiest varieties in New York or Canada may be far 
from ' the hardiest in Missouri. A variety may be hardy in the 
north, partly because of its habit of maturing early, or the buds, 
when thoroughly dormant, may be more hardy than the buds of 
other varieties equally dormant. In either case, the variety may 
not be the most hardy in South Missouri, where the most serious 
problem is to keep the buds from swelling during the warm days 
they nearly always have, preceding the cold periods. Thus, Fitz-
gerald is a very hardy peach in the north, but does not seem to be 
more hardy than Elberta in the southern part of Missouri. For 
. years when the buds have been started by warm days previous 
to the cold wave, the hardiest peaches seem to be the green twig 
varieties and the Chinese Cling and Hill's Chili types, as the fol-
lowing tables will indicate: 
Variety. I Per cent . of I Per cent. of I Per cent. of buds killed in buds started by buds started by 1905-06. Dec. 12 , 1906. Dec. 22, 1906. 
Hi lls Chili T ype . 
Hills Chili. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 . 0 5 .2 No data. 
Lewis.... . .. . . ..... .. .. . . . . .. .... . . ... .. . .. . 25 . 9 0 .0 39.0 
"E arly Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.9 5 .7 42 .4 
Average . . .. ......... . . . .. ... .. . ... . .. .. 1---3- 9-.7- 1------1-----3.6 40 . 7 
Chinese Cling T ype. 
Chinese Cling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.7 0.0 0 . 0 
General Lee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 .5 0.0 0.5 
Sneed . . .... ........ . . . . . . : . ..... . . ....... . . 41.4 0 . 0 8.0 
. Carman. .. ... . .. . . ... . ... . .... ... . ..... . . . . 41.9 No data. 25 . 0 
Connet t ... . .. . .. . . ..... ...... .. .. . . . .. . .. . . Not more than 
40 .. . .. . .. . 0.0 0 . 0 
Family Favorite ... . .. .. " . . . .. .. . . ... . . ..• .. . : 61.0 0 . 0 7 . 0 
Elberta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 67 .8 No data. 56.0 
Thurber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 . 1 
I------I:~----I-----
Average .. . ..... " . .. , .. .... . . . ..... .. .. . . 51".0 
No data. No data. 
. 0.0 13 . 0 
Average (excluding Elberta and Thurber) . . . 44 .3 0 ;0 6.7 
Green Twig Varieties. 
Snow... . . ... . . . .. ... ... .... .. . . . . . .. ..... .. 42 .0 0.0 12.0 
Ortiz. .. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 57.1 0. 0 5 .4 
Average . . . . . .. :" . . . . .. . . . . . . . ...... . .. . . 1-----50- .-6 -/-------1-----0 .0 8.7 
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Fig ure 9. Op n-h ad d tl'ee, show ing th a t h ealthy tw igs a r to b fo und down to 
th fOI'I{s 0 C th t r e . 
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SOME COMMON VARIETIES OF THE PERSIAN RACE. 
Variety. 
I ----1-- 1 Per cent. of Per cent. of Per cent. of 
I buds killed in bUd,S started by buds started by 1905-06. Dec. 12, 1906. Dec. 22, 1906. 
81. 6 17.5 
74.8 36.7 
77.2 27.4 
83.0 30.0 
79.1 27.9 
67.8 No data. 
64.1 No data. 
90.2 No data. 
78 . 0 No datl1. 
87.0 No data. 
60.0 22.S 
96.9 10.0 
95.4 No datIL. 
80.7 17.7 
50,1 0.0 
78.0 12.6 
It will be seen that for such years the hardiness is largely 
' .. determined by the time the trees. end their resting periods. The 
Hills Chili and green twig types are hardy for any kind of winter. 
In case of spring frosts at blooming time, the large flowered 
varieties seemed uniformly to be the most hardy, probably because 
the petals usually remained closed over the pistils 10n11;er. 
In case of spring frosts, after the fruit has reached ,considera-
ble size, no determining factor has been found. Curiously enough, 
Elberta seemed to resist such a frost, as well as most other varie-
ties, or better. . 
Much remains to be done along this line, but one fact, at least, 
is evident. We must know the peach tree as it grows in Missouri. 
We may profit to a considerable extent by the experience of men 
in other sections, but only along with an exact knowledge of the 
habits of the tree, as influenced by Missouri's soil and ,climate. 
Because a method of care insures the greatest hardiness in 
Michigan or Canada, or because a variety is most hardy there, is 
little indication that such will be true in Missouri, especially in 
South Missouri. 
The Station wishes to co-operate with the growers of the State 
alons- this line, anq. requests them to w:rite us their experiences. 
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F ig ur 10. Good op n h ead. Ol'cha!'d of W. aynt r . Ko bl(onong. M iss uri 
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DISCUSSION. 
Mr. Darsche-Was there any difference in the sides of the 
tree? 
Mr. Chandler-Yes, very much, of course; so we tried to strike 
an average by counting the same number of buds on each , corner 
of the ' tree. 
Mr,. Darsche-What per cent of Elberta was killed? 
Mr. Chandler-About 75 per cent. 
Mr. Darsche-Is the Salway hardier than the Elberta? 
Mr. Chandler-Yes, it has been with us. 
Mr. Darsche-How did the Crosby run for hardiness? 
Mr. Chandler-The Crosby ran among the more hardy varie-
ties. The hardiest varieties we have are, first, the Lewis, and, 
next, the Triumph. 
Mr. Todd-How long do you wait after fruit is taken off be-
fore you cut back? 
Mr. Chandl~r-Generally cut back in February, after the Feb-
ruary freeze. 
Mr. Dutcher-Cutting back in February is said to be very 
beneficial for next year. 
Mr. Chandler-If buds are killed you can cut back as soon as 
you wish. 
Mr. Wilson: Referring especially to Northwest Missouri, the 
fruit has been more severely injured in the middle of the winter, 
than late in the winter, although we had several peaches killed, 
last year in the spring. We frequently have a cold spell along be-
fore Christmas, or just after, then a period of warm weather. 
During this period of warm :weather the buds start to grow and the 
next freeze kills them. 
Mr. Chandler-As I said, the matter of buds maturing will 
have a considerable effect upon the hardiness of the , peach, espe-
cially in North Missouri, and when the freezes come early. , The 
buds gradually become more hardy after leaf-fall till January, at 
least. 
Mr. Stark-Peach growing, to a large extent, depends a great 
,deal upon this early or late maturing. This is especially true of 
Southeast Missouri. In this connection, the influence of slope is 
brought up. Peaches on the north slope are less apt to swell their 
buds than the peaches on south slope. 
Mr. Wilson-,-Peaches in Northwest Missouri are killed just 
the same along the north slope as along the south slope. It doesn't 
seem to make much differehce up there. 
30 
FlguT' 1J. :marl y summ I' g l'ow Lh on op n -h Itel d L1' ut bacl{ s VO l' l y in l e t w inter , 
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Prof. Emerson-What explanation have you of the fact that 
buds at the base of the twig are not so often killed? Are they 
still in the resting stage? 
Mr. Chandler-My guess as to the explanation of the fact, is 
that they start more slowly, because the plant food goes to the 
buds, at the tips of the twigs, first. 
